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Introduction

Current literature has been attempting to predict stock price with semantic
analysis of news stories. Although that is an appealing direction, conversely,
the stock market does influence people’s emotion. This brief investigation aims
to visualize such influence, and hopefully in a quantitative way.
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The dataset

A famous online forum that discusses the stock market is
r/wallstreetbets, a community of the website Reddit. It is well known for its
short squeeze of GameStop [1]. For this study, I retrieved about 240,637 posts
during the period from 2022-05-22 to 2022-05-28. Each entry in the dataset
consists of the time of post, the content, and the number of upvotes it received.
The stock price during the same time period was gathered from an API
provided by AlphaVantage.co. We used S&P 500 Trust to compare against our
results.

Figure 1: The trend of S&P 500 Trust during our period.
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Extracting semantics

Deep learning is becoming more popular as a machine learning tool, and in
most cases is the default choice for unstructured large datasets. In 2019, Sanh
et al. proposed DistilBERT, a general purpose language representation model.
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In this work, we use the fine-tuned version [2] of the model to generate a score
of positivity or negativity for the content of our posts. The score ranges from 0
to 1, with 1 indicating that the model is most confident that the post is positive
or negative. We then took the additive inverses of the negative score, such that
they can be represented on the same axis, as shown in Figure 2.

Figure 2: Distribution and time series of the model’s results
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Results

Figure 3: Trend of percentage of positive comments and the S&P 500 trend
during the selected week, sampled at the period of 3 hours. Fluctuations of the
two metrics happen mostly around the same times. Changes in the percentage
of positive comments tend to be more dramatic than that of the stock price.
One way to quantify the semantics over a period of time is to calculate the
percentage of positive comments out of the total number of comments. The
result is illustrated in Figure 3.
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Conclusion and future work

As most people may presume, people’s attitude and the semantics of online
posts are indeed influenced by stock price and they are strongly connected.
There are other metrics that are not found out to be useful in this investigation, such as the number of upvotes a post received. In addition, this work only
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investigated the relation between the semantics and one trust, but other stocks
that are favoured by this community, such as TSLA, GME may reveal stronger
connection.
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Unrelated discovery

Figure 4: Fewer comments at weekends and more during weekdays.
The dataset we retrieved seemed to reveal a pattern of how often people who
have an interest in the stock market post online. Unsurprisingly, this pattern is
in synchronization with when people trades.
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